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TITLE OF THE INVENTION 

RECORDING APPARATUS, RECEIVTNGAPPARATUS, AND RECEIVING/ 

RECORDING SYSTEM 

5 . 

BACKGROUND OF THE INVENTION 

■SESS- 

m Field of the Invention 

Jifl The present invention relates to a recording apparatus, and more 

5^ 10 particularly, to recording of digital television (TV) broadcasting, 

ry Description of the Related Art 

p Recently, digital TV broadcasting is attracting notice . as a 

^51 next- generation TV broadcasting method. Receiving decoders for digital TV 

^2 broadcasting (hereinafter termed "STBs (set-top boxes)") have been 

s i 

•5=5- 

O 15 developed, and digital TV broadcasting using communication satellites (CSs) 

has started in Japan as well as in many other countries. 

When recording digital TV broadcasting by connecting a recording 
apparatus, such as a digital VTR or the like, to an STB, since conventional 
recording apparatuses have only analog input/output terminals, a received 
20 digital signal is recorded by first being subjected to D/A (digital-to-analog) 
conversion. 

In digital TV broadcasting, degradation of a signal can be improved 
by transmitting and recording the signal in the form of a digital signal. 
Accordingly, connection between a recording apparatus, such as a digital VTR 
25 or the like, and an STB using a digital interface conforming to the IEEE 1394 
or the like has been proposed instead of conventional analog input/output 



connection. 

However, when recording digital TV broadcasting by connecting a 
recording apparatus to an STB, since each of the STB, the recording 
apparatus and a display device is operated through an operation unit 
provided therein or according to remote control, it is necessary to perform a 
complicated operation. 

Particularly when reserving picture recording, it is necessary to 
perform a more complicated operation, because the picture surface of the 
display device is switched for operating the STB or the recording apparatus. 

SUMMARY OF THE INVENTION 

The present invention has been made in consideration of the 
above-described problems. 

It is an object of the present invention to provide a recording 
apparatus and a receiving/recording system in which recording and 
reservation of picture recording of digital TV broadcasting can be performed 
with an easy operation. 

According to one aspect of the present invention, a recording 
apparatus includes input means for inputting a television signal and channel 
information relating to the television signal from an external receiving 
apparatus which receives the television signal and generates the channel 
information, recording means for recording the television signal, and control 
means for controlHng the recording means based on the channel information 
input by the input means. 

According to another aspect of the present invention, a recording 
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apparatus includes input means for inputting a television signal and channel 
information relating to the television signal from an external receiving 
apparatus which receives the television signal and generates the channel 
information, assignment means for assigning an arbitrary program from 
5 among programs relating to the channel information, recording means for 
recording the television signal, and control means for controlling the 
13 recording means so as to record the television signal relating to the program 

5 n assigned by the assignment means. 

According to still another aspect of the present invention, a television 
ffl 10 signal receiving apparatus includes receiving means for receiving a television 

ry signal, generation means for generating channel information relating to the 

13 television signal received by the receiving means, and interface means for 

^51 outputting the television signal received by the receiving means and the 

channel information generated by the generation means to an external 
□ 15 recording apparatus. The external recording apparatus records the television 

signal based on the output channel information. 

According to yet another aspect of the present invention, a television 
signal receiving and recording system includes a receiving apparatus 
including receiving means for receiving a television signal, generation means 
20 for generating channel information relating to the television signal, and 
output means for outputting the television signal received by the receiving 
means and the channel information generated by the generation means, and 
a recording apparatus including input means for inputting the television 
signal and the channel information from the receiving apparatus, recording 
25 means for recording the television signal, and control means for controlling 
the recording means based on the channel information input by the input 
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means. 

The foregoing and other objects, advantages and features of the 
present invention will becorae more apparent from the following detailed 
description of the preferred embodiments taken in conjunction with the 
5 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG, 1 is a block diagram illustrating the configurations of a receiving 
apparatus and a recording apparatus according to a first embodiment of the 
present invention; 

FIGS 2A — 2C are flowcharts, each illustrating an operation of a 
control unit 112 shown in FIG. 1; 

FIGS- 3 and 4 are flowcharts, each illustrating an operation of a 
control unit 212 shown in FIG. i; and 

FIG. 5 is a diagram illustrating the configuration of a receiving 
apparatus and a digital storage according to a second embodiment of the 
present invention. 

20 DETAILED DESCRIPTION OF THE REFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now be described 
in detail with reference to the drawings. 

FIG, 1 is a block diagram illustrating the configurations of a digital 
25 VCR and a receiving apparatus connected thereto in a digital TV 
broadcasting recording system according to a first embodiment of the present 
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invention. 

In FIG. 1, an STB unit 100 and a VTR unit 200 are connected to each 
other by an AV (audio visual) bus 150 conforming to the IEEE 1394. 

The configuration of the STB unit 100 will now be described, 

5 First, a description will be provided of a case in which a program is 

seen by displaying an image represented by a signal received by a tuner unit 
101 on an external display device. In the STB unit 100, the signal supplied 
from an antenna or a cable (not shown) is input to the tuner unit 101. The 
tuner unit 101 performs processing, such as demodulation, error correction 

10 and the like, for the received signal, generates digital data in a form called a 
transport stream, and outputs the generated transport stream (TS) data to a 
descrambler 102. 

When the TS data subjected to scrambling for limiting view of the 
data has been input from the tuner unit 101, the descrambler 102 releases 
15 the scrambling based on key information for descrambUng contained in the 
TS data and key information output from an IC card control unit (not shown), 
and outputs resultant data to a demultiplexer 103. 

When TS data not subjected to scrambling has been input from the 
tuner unit 101, the descrambler 102 outputs the received TS data to the 
20 demultiplexer 103 without modifying the data. 

The demultiplexer 103 extracts image data Dl and sound data D2 
relating to the program currently being broadcasted in a channel selected by 
an operation through an operation unit 113 from the TS data where image 
data, sound data and the like for a plurality of channels input from the 
25 descrambler 102 are subjected to time division multiplexing , and outputs the 
image data Dl and the sound data D2 to a video decoder 105 and an audio 
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decoder 108, respectively. 

The demultiplexer 103 reads channel information relating to the 
channel selected hy the operation through the operation unit 113 from a 
channel memory 104, and extracts the image data Dl and the sound data D2 

5 from the TS data, based on the read channel information. Channel 
information relating to channels which can be seen, such as free channels, 
subscribed channels and the like, is written in the channel memory 104 in a 
state of corresponding to respective channel numbers. The details of the 
information stored in the channel memory 104 will be described later. 

10 A video decoder 105 performs MPEG2 decoding processing for the 

image data Dl input from the demultiplexer 103, and outputs the decoded 
image data to a D/A conversion unit 106. The D/A conversion unit 106 
converts the digital image data input from the video decoder 105 into an 
analog signal, and outputs the analog signal to an image-signal output 

15 terminal 107. The image signal input from the D/A conversion unit 106 is 
output from the image-signal output terminal 107 to an external display 
device. 

An audio decoder 108 performs MPEG2 decoding processing for the 
sound data D2 input from the demultiplexer 103, and outputs the decoded 

20 sound data to a D/A conversion unit 109. The D/A conversion unit 109 
converts the digital sound signal input from the audio decoder 108 into an 
analog signal, and outputs the analog signal to a sound-signal output 
terminal 110. The sound signal input from the D/A conversion unit 109 is 
output from the sound-signal output terminal 110 to an external audio 

25 apparatus. 

Next, the operation of the STB unit 100 when recording a signal 
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received by the tuner unit 101 in the VTR unit 200 wiU be described. Since 

the operation up to the descrambler 102 is the same as the above-described 

operation, further description thereof will be omitted. 

When there is a request for transmission of program data is provided 

5 from the VTR unit 200, the demultiplexer 103 extracts image data and sound 

data relating to the program currently being broadcasted in a channel for 

which the request for transmission has been provided, from the TS data input 
IS - 
C' from the descrambler 102, and outputs the extracted data to an IF (interface) 

Hi unit 115. 

10 Channel information relating to the channel for which the request for 

^ transmission has been provided is input to a control unit 112 via the IF unit 

3_ 115 together with a command of the request for transmission of program data. 

|sj The control unit 112 controls the demultiplexer 103 so as to extract the image 

data and the sound data from the TS data, based on the input channel 
y 15 information. 

The demultiplexer 103 includes a switch (not shown), which is 

connected so as to output the extracted image data and sound data to the IF 

unit 115 when there is a request for transmission of the program data from 

the VTR unit 200. 

20 The IF unit 115 processes the TS data input from the demultiplexer 

103 so as to convert the data into a format conforming to the IEEE 1394, and 
outputs the resultant data to an IF unit 215 of the VTR unit 200. 

The control unit 112 includes a microprocessor, and controls the 
demultiplexer 103, a display unit 114, the IF unit 115 or the like in 

25 accordance with an operation through the operation unit 113 having various 
operation switches, for example, for selecting a channel, and turning on the 
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power supply of the apparatus. 

When the power supply of the STB unit 100 is turned on while the 
STB unit 100 is connected to the VTR unit 200, the STB unit 100 is connected 
to the VTR unit 200 while the power supply of the STB unit 100 is turned on, 
5 or channel information is updated, the control unit 112 reads channel 
information from the channel memory 104, and outputs the read channel 
information to the IF unit 215 of the VTR unit 200 via the IF unit 115. This 
operation is repeated at every predetermined time period. The details of this 

Iff 

|a operation will be described later. 

jj' 10 The display unit 114 displays the channel number, the current time or 

the like in accordance with an operation through the operation unit 113. 
3_ Next, the configuration of the VTR unit 200 will be described. 

y The VTR unit 200 has an internal recording mode of recording a 

fU 

Iq signal received by an incorporated tuner unit 201, an external recording 

15 mode of recording a signal received by the tuner unit 101 of the STB unit 100, 
and an another-program recording mode of displaying a signal received by 
the incorporated tuner unit 201 on an external display device and recording a 
signal received by the tuner unit 101 of the STB unit 100. 

In the VTR unit 200, a control xmit 212 performs switching between 
20 the external recording mode and the internal recording mode in accordance 
with a channel assigned by the user. That is, as soon as a picture recording 
operation or a picture -recording reservation operation has been started in 
accordance with an operation through an operation unit 213, the control unit 
212 performs switching to the internal recording mode if the channel 
25 assigned by the user is a channel which can be received by the tuner unit 201 
incorporated in the VTR unit 200, and to the external recording mode if the 



assigned channel is a channel which can be received by the STB unit 100. 

The operation unit 213 has an another-program recording mode 
button (not shown). The control unit 212 performs switching to the 
another-program recording mode in accordance with depression of the 
another-program recording mode button by the user. When the 
another-program recording mode button is depressed by the user while a 
channel receivable in the STB unit 100 is assigned, the control unit 212 
switches the mode to the another-program recording mode. When the 
another-program recording mode button is depressed by the user while a 
channel receivable in the tuner unit 201 incorporated in the VTR unit 200 is 
assigned, the control unit 212 switches the mode to the internal recording 
mode. 

First, the operation in the internal recording mode will be described. 
In the VTR unit 200, a signal supplied from an antenna or a cable (not 
shown) is input to the tuner unit 201. The tuner unit 101 and the tuner unit 
201 receive signals transmitted through different types of transmission 
channels. For example, the tuner unit 101 receives a signal from a CS, and 
the tuner unit 201 receives a signal from a ground wave. 

The configurations of components 201 — 210 in the VTR unit 200 are 
the same as the configurations of the components 101 — 110 in the STB unit 
100. Hence, further description of the operations of the same components will 
be omitted. 

A demultiplexer 203, however, has a configuration shghtly different 
firom the configuration of the above -de scribed demultiplexer 103. The 
demultiplexer 203 has a switch and a buffer storage (not shown). The switch 
is connected so that a signal input from a descrambler 202 is output to a video 
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decoder 205, an audio decoder 208, and a recording/reproducing processing 
circuit 216 during the internal recording mode. 

The demultiplexer 203 extracts image data Dl and sound data D2 
relating to the program currently being broadcasted in a channel assigned by 
5 an operation through an operation unit 213 from TS data input from the 
descrambler 202 as in the above-described manner, and outputs the extracted 
image data Dl and sound data D2 to the video decoder 205 and the audio 
decoder 208, respectively, and also to the recording/reproducing processing 
circuit 216. 

10 The recording/reproducing processing circuit 216 performs processing 

necessary for recording, such as synchronization, addition of IDs and the like, 
error-correcting encoding, digital modulation and the like, for the image data 
Dl and the sound data D2 input from the demultiplexer 203, and outputs 
resultant data to a recording/reproducing circuit 217. 

15 The recording/reproducing circuit 217 records the image data and the 

sound data input from the recording/reproducing processing circuit 216 on a 
magnetic tape. 

Next, the operation in the external recording mode will be described. 
First, an IF unit 215 outputs channel information written in the 
20 channel memory 104, which has been input from the IF unit 115 in the 
above-described manner, to a channel memory 219. The channel memory 219 
stores the channel information input from the IF unit 215. 

That is, the channel memory 219 stores the numbers of channels 
which can be seen in the STB unit 100, and channel information 
25 corresponding to the respective channel numbers. The channel memory 219 
also updates the stored channel information in accordance with input of 



channel information repeated at every predetermined time period. 

The IF unit 215 outputs the image data and the sound data input 
from the demultiplexer 103 via the IF unit 115 in the above-described 
manner to the demultiplexer 203. The demultiplexer 203 outputs the image 
data and the sound data input from the IF unit 215 to the video decoder 205 
and the audio decoder 208, respectively, and also to the recording/reproducing 
processing circuit 216. 

The switch within the demultiplexer 203 is connected so that the 
signal input from the IF unit 215 is output to the video decoder 205 and the 
audio decoder 208, respectively, and also to the recording/reproducing 
processing circuit 216, during the external recording mode. 

Since the configurations of the components 205 — 210 in the VTR unit 
200 are the same as the configurations of the components 105 — 110 in the 
STB unit 100, further description . thereof will be omitted. The 
recording/reproducing processing circuit 216 and the recording/reproducing 
circuit 217 operate in the above -described manner. 

Next, the operation in the another-program recording mode will be 
described. 

The control unit 212 switches the mode to the another-program 
recording mode by the depression of the another-program recording mode 
switch as described above, and sets a recording channel in order to record the 
assigned channel receivable in the STB unit 100. The control unit 212 also 
controls a display unit 214 so that a desired channel can be selected from 
among channels receivable in the tuner unit 201 incorporated in the VTR 
unit 200. The display unit 214 fixedly displays the channel of the STB unit 
100 set as the recording channel, and selectively displays a channel 
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receivable in the tuner unit 201 incorporated in the VTR unit 200. 

The signal received by the tuner unit 201 is input to the 
demultiplexer 203 via the descrambler 202 in the above -described manner. 
The signal received by the tuner unit 101 is also input to the demtdtiplexer 
5 203 via the IF unit 215 in the above-described manner. 

The demultiplexer 203 includes buffer memories capable of storing 
respective predetermined amounts of TS data from the descrambler 202 and 
:^ TS data from the IF unit 215. By reading data stored in the respective buffer 

iM memories while performing switching between these memories at every 

m 10 predetermined time period, the input data from the descrambler 202 and the 

?lj input data from the IF unit 215 are output to the video decoder 205, the audio 

decoder 208 and the recording/reproducing processing circuit 216. 
yj Since the configurations of the components 205 — 210 in the VTR unit 

200 are the same as the configurations of the components 105 — 110 in the 
S 15 STB unit 100, further description thereof will be omitted. The 

recording/reproducing processing circuit 216 and the recording/reproducing 
circuit 217 operate in the above-described manner. 

The image data and the sound data recorded in the above-described 
manner are reproduced by the recording/reproducing circuit 217 in 
20 accordance with an operation through the operation unit 213, and are output 
to the recording/reproducing processing circuit 216. The 
recording/reproducing processing circuit 216 performs processing, such as 
demodulation, error correction and the Hke, for the image data and the sound 
data input from the recording/reproducing circuit 217, and outputs resultant 
25 image data and sound data to the video decoder 205 and the audio decoder 
208, respectively. 
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Since the configurations of the components 205 - 210 in the VTR unit 
200 are the same as the configurations of the components 105 - 110 in the 
STB unit 100, further description thereof will be omitted. 

The control unit 212 includes a microprocessor, and controls the 
5 demultiplexer 203, the display unit 214, the IF unit 215, the 
recording/reproducing circuit 217 and the Uke in accordance with an 
operation through the operation unit 213 having various operation switches 
?y for recording, reproduction, stop, mode setting, channel setting and the like. 

Ill n,' 

U The details of the operation of the control unit. 212 will be described later. 

m 10 The display unit 214 displays a channel number, the current time, a 

m ■ set mode, the operational state or the like in accordance with an operation 

through the operation unit 213. 
^fJ A description will now be provided of channel information to be 

written in the channel memories 104 and 219. 
l^ 15 In digital TV broadcasting, in order to receive a channel selected by 

the user, it is necessary to obtain PSI (program specific information) data 
mostly called a PAT (program map table), a PMT (program map table) or an 
NIT (network information table). 

TS data including such PSI data, sound data and image data called 
20 elementary data, EPG (electronic programming guide) data and the like is 
transmitted in units of a packet. PID (packet information) is added to the 
head of the packet. 

The PID of a packet of image data and sound data constituting a 
program is described in a PMT, and the PID of the PMT is described in a PAT. 
25 The PID of the PMT described in the PAT is provided so as to correspond to 
the number of each channel contained in each TS. Physical information 
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relating to the transmission channel in each TS, such as the orbit of the 
sateUite, polarization, the transmission frequency for each TS, and the like, is 
described in an NIT. Information for recognizing a channel contained in each 
TS is also described in the NIT, 
5 In the STB unit 100, the control unit 112 extracts the number of the 

channel contained in the currently received TS and the transmission 
frequency of the TS from the NIT contained in the TS received by the tuner 
^0 unit 101. 

W The control unit 112 also extracts the number of the channel 

IQ 10 contained in the currently received TS and the PID of the PMD corresponding 

pj to the channel number from the PAT contained in the TS received by the 

:^ tuner unit 101. 

IaJ The transmission frequency and the PID of the PMT of each TS 

ku extracted in the above -described manner are stored in the channel memory 

15 104 so as to correspond to each channel number. That is, the control unit 112 
writes minimum data necessary for receiving the channel selected by the 
user into the channel memory 104 as channel information. 

In the VTR unit 200, also, the control unit 212 performs the operation 
in the above-described manner. The control unit 212 writes the transmission 
20 frequency and the PID of the PMT of each TS which have been extracted into 
the channel memory 204 in a state of corresponding to each channel number. 

Next, the detailed operation of the control unit 112 in the STB unit 
100 will be described. 

FIGS. 2A — 2C are flowcharts, each illustrating an operation of the 
25 control unit 112* FIG. 2A illustrates the operation which is usually performed 
in the STB unit 100; FIG. 2B illustrates the operation when updating 
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channel information*' and FIG. 2C illustrates the operation during 
transmission of channel information to the VTR unit 200. The control unit 
112 controls the respective units so that these operations are performed in 
parallel in accordance with a program stored in an incorporated memory. 
5 The operation in FIG. 2A will now be described. In step S201, it is 

determined if the power supply of the STB unit 100 has been turned on. If the 
result of the determination in step S201 is affirmative, the process proceeds 

jy to step S202. If the result of the determination in step S201 is negative, 

III ' ■ 

m turning-on of the power supply is awaited in step S201. 

m 10 In step S202, it is determined if a command to request program data 

fij has been transmitted from the VTR unit 200. If the result of the 

:^ determination in step S202 is affirmative, the process proceeds to step S203. 

W If the result of the determination in step S202 is negative, processing based 

on an ordinary operation, such as channel switching or the like, is performed 
15 (step S209), and the process then proceeds to step S208. 

In step S203, it is determined if it is necessary to change channel 
setting. If the result of the determination in step S203 is affirmative, i.e., if it 
has been determined that the channel requested by the command to request 
program data differs from the currently set channel, the cxirrently set 
20 channel is changed to the channel requested by the command (step S204), 
and the process then proceeds to step S205. 

In step S205, image data and sound data of the program currently 
being broadcasted in the channel for which transmission is requested are 
extracted from the TS data received by the tuner unit 101, and the extracted 
25 data is transmitted to the VTR unit 200. In step S206, it is determined if a 
command to change the channel has been transmitted from the VTR unit 200. 
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If the result of the determination in step S206 is affirmative, the. process 
returns to step S203, where a procedure to change the channel is executed. If 
the result of the determination in step S206 is negative, the process proceeds 
to step S207, 

In step S207, it is determined if a command to stop the transmission 
of program data has been transmitted from the VTR unit 200. If the result of 
the determination in step S207 is negative, the process returns to step S205, 
where image data and sound data are transmitted to the VTR unit 200. If the 
result of the determination in step S207 is affirmative, the process proceeds 
to step S208. 

In step S208, it is determined if the power supply of the STB unit 100 
has been turned off. If the result of the determination in step S208 is 
affirmative, the series of processing is terminated. If the result of the 
determination in step S208 is negative, the process returns to step S202, and 
the above-described operation is repeated. 

The operation in FIG. 2B will now be described. In step S211, it is 
determined if the power supply of the STB unit 100 has been turned on. If the 
result of the determination in step S211 is affirmative, the channel memory 
104 is cleared and a flag indicating the state of the channel memory 104 is set 
to Fl = 0 (step S212), and the process then proceeds to step S213. The case of 
Fl = 0 indicates a state in which nothing is stored in the channel memory 104, 
and the case of Fl = 1 indicates a state in which information is stored in the 
channel memory 104. If the result of the determination in step S211 is 
negative, turning-on of the power supply is awaited in step S211. 

In step S213, it is determined if PSI data has been received. If the 
result of the determination in step S213 is affirmative, the process proceeds 



to step S214. If the result of the determination in step S213 is negative, the 
reception of PSI data is awaited in step S213. In step S214, it is determined if 
the flag Fl = 0. If the result of the determination in step S214 is affirmative, 
the transmission frequency and the PID of the PMT is extracted from the 
received PSI data, and channel information is formed. The formed channel 
information is written into the channel memory 104, and the flag is set to Fl 
= 1 (step S215). The process then proceeds to step S216. 

If the result of the determination in step S214 is negative, the process 
proceeds to step S217. In step S217, it is determined if the PSI data received 
in step S213 is updated. That is, it is determined if the version number 
described in the PSI data received in step S213 differs from the version 
number of the PSI data from which the currently stored channel information 
has been extracted. 

If the result of the determination in step S217 is affirmative, channel 
information is newly formed from the received PSI data, the formed channel 
information is overwritten in the channel memory 104 (step S218), and the 
process then proceeds to step S216. If the result of the determination in step 
S217 is negative, the process proceeds to step S216. 

In step S216, it is determined if the power supply of the STB unit 100 
has been turned on. If the result of the determination in step S216 is 
affirmative, the series of operations is terminated. If the result of the 
determination in step S216 is negative, the process returns to step S213, and 
the above-described operation is repeated. 

The operation in FIG. 2C will now be described. In step S221, it is 
determined if the power supply of the STB unit 100 has been turned on. If the 
result of the determination in step S221 is affirmative, a flag indicating the 



state of the IF unit 115 is set to F2 = 0 (step S222), and the process proceeds 
to step S223. The case of F2 = 0 indicates a state in which the IF unit 115 is 
not connected to the VTR unit 200, and the case of F2 = 1 indicates a state in 
which the IF unit 115 is connected to the VTR unit 200. 

If the result of the determination in step S221 is negative, turning-on 
of the power supply is awaited in step S221. 

In step S223, it is deterrained if the STB unit 100 is connected to the 
VTR unit 200, If the result of the determination in step S223 is aflSrmative, 
the process proceeds to step S224. If the result of the determination in step 
S223 is negative, the process proceeds to step S229, In step S224, it is 
determined if the flag of the IF unit 115 indicates that F2 = 0. If the result of 
the determination in step S224 is affirmative, the flag is set to F2 = 1 (step 
S225), the channel information stored in the channel memory 104 is 
transmitted to the VTR unit 200 (step S226), and the process then proceeds to 
step S227. If the result of the determination in step S224 is negative, the 
process proceeds to step S227. 

In step S227, it is determined if a predetermined time period has 
elapsed after the channel information has been transmitted to the VTR unit 
200 in step S226. If the result of the determination in step S227 is negative, 
the process proceeds to step S228. If the result of the determination in step 

5227 is affirmative, the process returns to step S226, where the channel 
information is again transmitted to the VTR unit 200. 

In step S228, it is determined if the STB unit 100 is connected to the 
VTR unit 200. If the result of the determination in step S228 is affirmative, 
the process proceeds to step S229. If the result of the determination in step 

5228 is negative, the flag of the IF unit 115 is set to F2 = 0 (step S230), and 
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the process then retxirns to step S223. In step S229, it is determined if the 
power supply of the STB unit 100 has been turned off. If the result of the 
determination in step S229 is affirmative, the series of operations is 
terminated. If the result of the determination in step S229 is negative, the 
5 process returns to step S223, and the above-described processing is repeated. 

According to the above-described flow of operation, it is possible to 
transmit channel information to the VTR unit 200 in accordance with 
turning-on of the power supply of the STB unit 100 and start of the 
Jf] connection of the VTR unit 200 while the power supply of the STB unit 100 is 

' 10 turned on. 

The detailed operation of the control unit 212 in the VTR unit 200 will 
now be described. In step S301, it is determined if the power supply of the 
VTR unit 200 has been turned on. If the result of the determination in step 
S301 is affirmative, the process proceeds to step S302. If the result of the 
15 determination in step S301 is negative, turning-on of the power supply is 
awaited in step S301. 

In step S302, it is determined if the STB unit 100 is connected. If the 
result of the determination in step S302 is affirmative, the process proceeds 
to step S303. If the result of the determination in step S302 is negative, the 
20 channel memory 219 is cleared (step S309), a flag indicating the state of the 
channel memory 219 is set to F3 = 0 (step S3 10), and the process then 
proceeds to step S305. The case of F3 = 0 indicates a state in which nothing is 
stored in the channel memory 219, and the case of F3 = 1 indicates a state in 
which information is stored in the channel memory 219. 
25 In step S303, it is determined if channel information has been 

transmitted from the STB unit 100 within a predetermined time period. If 
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the resvilt of the determination in step S303 is affirmative, the channel 
information transmitted from the STB unit 100 is stored into the channel 
memory 219, the flag is set to F3 = 1 (step S304), and the process then 
proceeds to step S305. If the result of the determination in step S303 is 

5 negative, the channel memory 219 is cleared in step S309, and the flag is set 
to F3 = 0 in step S3 10. 

In step S305, it is determined if the current mode is the 
picture -recording reservation mode. It the result of the determination in step 
S305 is negative, ordinary processing other than reservation of picture 

10 recording, such as recording, reproduction, channel switching or the like, is 
performed (step S306), and the process then proceeds to step S307. If the 
result of the determination in step S305 is affirmative, the process proceeds 
to step S311, where processing in the picture-recording reservation mode (to 
be described later) is performed, and the series of operations is terminated. 

15 In step S307, it is determined if the power supply of the VTR unit 200 

has been turned off. If the result of the determination in step S307 is 
affirmative, the series of operations is terminated. If the result of the 
determination in step S307 is negative, the process returns to step S302, and 
the above-described processing is repeated. 

20 FIG. 4 is a flowchart illustrating the operation of the control unit 212 

performed when the picture-recording reservation mode has been set. The 
operation until the picture-recording reservation mode is set after the power 
supply of the VTR unit 200 has been turned on is as shown in steps S301 - 
S305, S309 and S310. The operation shown in FIG. 4 is an operation starting 

25 from step S311 shown in FIG. 3. 

In step S401, it is determined if the flag indicating the state of the 
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channel memory 219 is F3 = 0. It the result of the determination in step S401 
is affirmative, the process proceeds to step S412. If the result of the 
determination in step S401 is negative, the process proceeds to step S402. 

In step S412, it is determined if the STB unit 100 is connected. If the 

5- result of the determination in step S412 is negative, the process proceeds to 
step S402. If the result of the determination in step S412 is affirmative, the 
power supply of the STB unit 100 is turned on (step S413), and channel 
information stored in the channel memory 104 of the STB unit 100 is received 
(step S414). The received channel information is stored into the channel 

10 memory 219 and the flag is set to F3 - 1 (step S415), and the process then 
proceeds to step S402. 

In step S402, the time to start and the time to end broadcasting, the 
channel and the like of a desired program are set, and the process then 
proceeds to step S403. At that time, if channel information of the STB unit 

15 100 is stored in the channel memory 219, it is also possible to reserve a 
program of a channel which can be received by the STB unit 100, using the 
channel information. 

In step S403, it is determined if setting has been completed. If the 
result of the determination in step S403 is affirmative, the VTR unit 200 is 

20 made in a sleeping state (step S404), and the process then proceeds to step 
S405. In step S405, it is determined if the time to start recording of the 
program for which recording has been reserved has come. If the result of the 
determination in step S405 is affirmative, the process proceeds to step S406. 
If the result of the determination in step S405 is negative, the process returns 

25 to step S405, where it is awaited until the time to start recording comes. 

In step S406, it is determined if the program for which picture 



recording has been reserved is a program of a channel receivable by the STB 
unit 100. If the result of the determination in step S406 is af&rmative, the 
process proceeds to step S416. If the result of the determination in step S406 
is negative, tuning is performed to the channel of the program for which 
picture recording has been reserved, by controlUng the tuner unit 201 
incorporated within the VTR unit 200. 

In step S416, a signal inquiring if the power supply of the STB unit 
100 is turned on is transmitted to the STB unit 100, and it is determined if a 
response from the STB unit 100 is present (step S417). If the result of the 
determination in step S417 is affirmative, the process proceeds to step S418. 
If the result of the determination in step S417 is negative, a command to turn 
on the power supply of the STB unit 100 is transmitted to the STB unit 100 
(step S419), and the process then proceeds to step S418. In step S418, a 
command to request program data is transmitted to the STB unit 100 in 
order to receive image data and sound data of the program for which picture 
recording has been reserved from the STB unit 100, and the process then 
proceeds to step S408. 

In step S408, recording of image data and sound data of the program 
for which picture recording has been reserved is started, and the process 
proceeds to step S409. In step S409, it is determined if the time to end 
recording has come. If the result of the determination in step S409 is 
affirmative, the process proceeds to step S410. If the result of the 
determination in step S409 is negative, it is awaited until the time to end 
recording comes in step S409. 

In step S410, it is determined if the channel of the recorded program 
is a channel in the STB unit 100. If the result of the determination in step 
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S410 is affirmative, a command to stop the transmission of program data is 
transmitted to the STB unit 100 (step S420), and the process then proceeds to 
step S411. If the result of the determination in step S410 is negative, the 
process directly proceeds to step S411. In step S411, the power supply of the 

5 VTR unit 200 is turned off, and the series of operations is terminated. 

As described above, in the first embodiment, since information 
relating to channels receivable by the STB unit 100 is stored in the VTR unit 
200, it is possible to select a channel in the STB unit 100 only by an operation 
of the VTR unit 200. Accordingly, recording and reservation of picture 

10 recording of digital TV broadcasting can be performed with an easy 
operation. 

Furthermore, since information relating to channels receivable by the 
STB unit 100 is transmitted not only to the VTR unit 200 at every 
predetermined time period, but also in accordance with turning-on of the 
15 power supply of the STB unit 100 or connection of the VTR unit 200 while the 
power supply of the STB unit 100 is turned on, the user need not perform an 
operation of acquiring the information, and recording and reservation of 
picture recording of digital TV broadcasting can be performed with an easier 
operation, 

20 Although in the first embodiment, the transmission frequency and 

the PID of the PMT of a channel receivable by the STB unit 100 are extracted 
from PSI data received by the STB unit 100 and the extracted data is stored 
in the VTR unit 200, EPG data received by the STB unit 100 may be stored in 
the VTR unit 200. An EPG relating to the EPG data may be displayed on an 

25 external display device, and a channel in the STB unit 100 may be selected, 
for example, according to assignment by a selection cursor by an operation 
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through the operation unit of the VTR unit 200. 

In the first embodiment, when recording a program received by the 
STB unit 100 in the VTR unit 200, channel information stored in the VTR 
unit 200 is transmitted to the STB unit 100, and desired program data is 
5 extracted in the STB unit 100 based on the channel information. However, 
received TS data may be transmitted from the STB unit 100 to the VTR unit 
200 without being modified, and the VTR unit 200 may extract desired 
^2 program data based on the channel information stored in the VTR unit 200. 

Iff Although in the first embodiment, data in a format conforming to the 

^ 10 IEEE 1394 is transmitted between the STB unit 100 and the VTR unit 200, 

^ the data may be transmitted using any other appropriate digital interface. 

FIG, 5 illustrates the configurations of a digital storage and a 
O receiving apparatus connected thereto, in a digital TV broadcasting recording 

system according to a second embodiment of the present invention. 
15 In FIG. 5, a digital storage 300, STB units 100 and 400, and display 

devices 500 and 600 are interconnected via an AV bus 150 conforming to the 
IEEE 1394. The same components as those in the first embodiment shown in 
FIG. 1 are indicated by the same reference numerals, and further description 
thereof will be omitted. 
20 The configuration of the second embodiment differs from the 

configuration of the first embodiment in that program data of digital TV 
broadcasting is stored in the digital storage 300 via IF units 115 and 311, and 
that the STB unit 100 also includes an EPG decoder 116 and a picture -frame 
configuration unit 117, and a program can be selected using an EPG picture 
25 frame configured based on EPG data in the TS. 

First, a description will be provided of a case in which in the STB unit 
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100, a program is seen by displaying a signal received by a tuner unit 101 on 
the display device 500 or 600. Since the configurations and operations other 
than those of a channel memory 104, the EPG decoder 116 and the 
picture-frame configuration unit 117 are the same as those in the first 

5 embodiment, further description thereof will be omitted, and a description 
will be provided of the operation of displaying the EPG picture frame. 

When an instruction to display the EPG picture frame is provided by 
an operation through an operation unit 113, a control unit 112 reads EPG 
in data from the channel memory 104, and outputs the read data to the EPG 

10 decoder 116. The read EPG data is EPG data in a channel selected in 

10 

accordance with an operation through the operation unit 113. 

The channel memory 104 stores EPG data which has been extracted 
J=J from TS data by a demultiplexer 103 and has been input. The channel 

Ess 

fU memory 104 also updates EPG data in accordance with turning-on of the 



13 15 power supply of the STB unit 100 or a change in the version of EPG data, as 

in the first embodiment. 

The EPG decoder 116 decodes the EPG data input fi-om the 
demultiplexer 103, and outputs resultant data to the picture-frame 
configuration unit 117. The picture-frame configuration unit 117 outputs a 
20 character signal for configuring an EPG picture frame based on the input 
EPG data, to the IF unit 115, 

The IF unit 115 outputs the above -described character signal to an 
arbitrary external connected apparatus, for example, the display device 500, 
via the AV bus conforming to the IEEE 1394. The display device 500 displays 
25 the EPG picture frame based on the input character signal. 

Next, a description will be provided of the operations of the STB unit 
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100 and the digital storage 300 when storing a signal received by the STB 
unit 100 into the digital storage 300. Since the operation of the STB unit 100 
is the same as the operation in the first embodiment, further description 
thereof will be omitted. 
5 In the digital storage 300, when an instruction to display an EPG 

picture frame is provided by an operation through an operation unit 313, a 
control unit 312 reads EPG data from a channel memory 301, and outputs 
the read data to an EPG decoder 304. 
[n The digital storage 300 is connected to the STB units 100 and 400, 

10 and inputs EPG data received by the respective STB units, via an IF unit 311, 
'"--J and stores the input data in the channel memory 301 and a channel memory 

l'^ 302, respectively. The timing of input of the EPG data is the same as in the 

f:^ first embodiment, and data is always updated with latest EPG data, 

ry The EPG decoder 304 decodes the EPG data input from the channel 

O 15 memory 301, and outputs resultant data to a picture-frame configuration 

unit 307. The picture-frame configuration unit 307 outputs a character signal 
for configuring an EPG picture frame based on the input EPG data, to the IF 
unit 311. The IF unit 311 outputs the input character signal to an arbitrary 
external connected apparatus, for example, the display device 600, via the AV 
20 bus 150 conforming to the IEEE 1394. The display device 500 displays the 
EPG picture frame based on the input character signal. 

Information relating to a program selected by an operation through 
an operation unit (not shown) of the display device 500 is input via the IF 
unit 311. The control unit 312 extracts channel information relating to the 
25 program selected from the EPG data stored in the channel memory 301, 
based on information relating to the input selected program. As described 
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above, the channel information includes the transmission frequency and the 

PID of the PMT of each TS. 

The control unit 312 outputs the extracted channel information 

relating to the selected program to the STB unit 100 via the IF xmit 311, The 
5 operation in the STB unit 100 is the same as in the first embodiment, such 

that sound data and image data of the selected program are input to the 

digital storage 300 via the IF unit 311. 

In the digital storage 300, a DSU (digital storage unit) 303 stores the 

sound data and the image data of the selected program input via the IF unit 
10 311. 

In an operation of reproducing the sound data and the image data 
stored in the DSU 303, the control unit 312 outputs data selected in 
accordance with an operation through the operation unit 313 to a video 
decoder 305 and an audio decoder 306. Each of the decoders 305 and 306 

15 decodes the input data. 

The video decoder 305 outputs decoded image data to the 
picture-frame configuration unit 307, which outputs a character signal 
relating to the image data provided based on the input image data to the IF 
unit 311. The audio decoder 306 outputs input sound data to the IF unit 311. 

20 The IF unit 311 outputs the character signal relating to the image 

data and the sound data which have been input, to an arbitrary external 
connected apparatus, for example, the display device 500, and to an audio 
apparatus (not shown), respectively, via the AV bus 150 conforming to the 
IEEE 1394. 

25 As described above, in the second embodiment, since EPG data 

received by the STB unit 100 is stored in the digital storage 300, it is possible 
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to select a channel in the STB unit 100 only by an operation of the digital 
storage 300 or an operation of an external apparatus connected to the digital 
storage 300. Accordingly, recording and reservation of picture recording can 
be performed by an easy operation. 

5 Furthermore, since EPG data received by the STB unit 100 is 

transmitted not only to the digital storage 300 at every predetermined time 
period, but also in accordance with turning-on of the power supply of the STB 
unit 100 or connection of the digital storage 300 while the power supply of the 
STB unit 100 is turned on, the user need not perform an operation of 

10 acquiring EPG data, and it is possible to perform recording and reservation of 
picture recording of digital TV broadcasting with an easy operation. 

In the second embodiment, when storing program data relating to a 
program received by the STB unit 100 in the digital storage 300, the STB 
unit 300 extracts desired program data based on channel information input 

15 from the digital storage 300. However, received TS data may be transmitted 
from the STB unit 100 to the digital storage 300 without being modified, and 
desired program data may be extracted in the digital storage 300 based on 
EPG data stored in the digital storage 300, In this case, the digital storage 
unit 300 includes a demultiplexer. 

20 Although in the second embodiment, data in a format conforming to 

the IEEE 1394 is transmitted between the STB unit 100 and the digital 
storage 300, the data may be transmitted using any other appropriate digital 
interface. 

Although in the second embodiment, the digital storage 300 includes 
25 respective decoders, such as the audio decoder 306 and the like, respective 
data, such as sound data and the like, may be output to an external 
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connected apparatus including decoders, instead of providing the respective 
decoders in the digital storage 300. 

As described above, according to the present invention, since channel 
information relating to channels receivable in a receiving apparatus is output 
5 to a recording apparatus, a channel in the receiving apparatus can be 
selected by an operation of the recording apparatus. 

Accordingly, it is possible to record a television signal received by an 
J3 external receiving apparatus with an easy operation. 

y The individual components designated by blocks in the drawings are 

'-J 

ig 10 all well known in the recording apparatus, receiving apparatus and 

receiving/recording system arts and their specific construction and operation 
!^ are not critical to the operation or the best mode for carrying out the 

liJ invention. 

While the present invention has been described with respect to what 
15 are presently considered to be the preferred embodiments, it is to be 
understood that the invention is not Umited to the disclosed embodiments. To 
the contrary, the present invention is intended to cover various modifications 
and equivalent arrangements included within the spirit and scope of the 
appended claims. The scope of the following claims is to be accorded the 
20 broadest interpretation so as to encompass all such modifications and 
equivalent structures and functions. 
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